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AB\STBACT 

Two versions of a conputer-assisted instrufction 
practice, lessen on series resonant cir-cnit ^analysis were coapared^ - 
lOne *was a program control version which reguired considerable tiae * 
foH' students to reach criterion lev^l. The" other -prograa was a 
r.evSLsed student control ^version" of th^ saa'e lesson. In the prograa 
con'^rol version^ quantity of practice was deterained by, an adaptive ; 
branching algoritha based on student perforaance; the stud^t control 
version'made practice, prior to' a* criterion itea pptipnajl.* Subjects 
wer^ 84 traiirees^in basic e]^ectricity/electrorfics at the Naval' 
Traini^ig Center in San Diego. Those using the student control^ prograa 
showed a aarked tiitfe savingg ove'r those using prograp bontxcl^ and - 
sttidejit control of training "produced aore.unifora perforaance. large 
tiae savings and incr^as^d test scores supported the. hypothesis that ' 
\ knowledgeable student can realistically estiaate when he, has 
aastered the practice aat^rial* .(GH) • . ^ . . , 
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One of the luain objectives of ,NaT^ 'training has been to minimize 
time required ^or training while^ maintaining or, improving the'leVerof 
. achievecvent. 'This has been accomplished, typically i through individuali- 
zation of instri^ption either on-line or off-line over a pross-a^ction . 
)r^. of schools; The^ goal of this project was to determine wfiether ^me ' 
^ savings, cou ld he, increased as a function o f - ^ ohongc in the locukl^ 
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savings. poUiQ ut^ ;xuui.t;aacu exo o o- — - \ pat 

control oX;leami!ng from program control to learner cbntrol in ai CAl^ -^_ . 
praatice lesson. 

In a 1974 §6idy, Judd, O'Neil, and Spelt ai^tly sunnaarized tH^ lit- 
erature on ieamer control- as "copfused but interesting, i' They Pfe,tulate_^, 
some reason^ for the confusion: (1) a lack of consens,us onr the difindtion 
of learner control, (2) no general agreement of factors to be varied ■ 
under learner <;ontrol, and (3) rarely any effect on learrdng f ^om |he 
.manipiilated learner control var^tables,:- {)robably b^^ause of • conf oundijij 
.by other variables. y- ' - i- • 




Merrill and Boutwell (1972) introduced a -matrix of. three .(^uald 
•Instiuctionil' strategy variables crossed by three quant itative-yarilc 
Locus of c6;itrol was -one of the quantitative variables. >^rrill^(lJ.9 
refined the matrix which became the rationale underlying th,^ TlCCI^^i 
system and specified that two of the qualitative variables.i-;preSenr|t.io% ; 
form-.and jnathemagenic information, be under ^ tiident cpiltrol. .Specifi- ' 
cally, the matrix was operationalizfed in TICCIT.by^ amowing fehp student , 
control o£ quantity and sequenqe of instructional 'iaateria^.. - ... 



-J This study provides .evidence for Merrill's liypothesis' and the use- 
fulness of -student control of instruction. It seems -reasonable- that . , . 
' a student actively involved in ^learning with an, opportunity for testing . , 
• his judgeaents can re^istically estimate "when he .has mag.teyed the material. 

: Prior studies concerned with learner control liave emphasized control 
. of sequencing; content, pacing, feedback, and presentation media. Studies 
' by Dean (1969)tand Slough, -^llis. a^d Lahey (1972) investigated student 
pontrol of pisactltie. 

Dean Invektlgated the effects of learner controlled practice on 
CK arithmetic problems by fourth, fifth, and sikth grade remedial student^. 
y - He found that only- thi sixth' . graders under learner dontrol spent sig- 
■ V3^ nlflcantly less time ^cticing thah the program^ control group with no 
^ difference in test scdtes; - . ^ ♦ 

8- Slough', et al. (1972) aleo report 6igniflcarlt time' Mayings under 
student control af Instruction when compared t.o a linear fixed-seqUence . • 
, . . prograa. .The cGrfent study»*ompares learner control yith adaptive ' 
; O/'- Prograii control rat^e* than linear program cohtrol. . , ^ ■ 

ERjc ; ..■ ■: y ■. ■ . ■.. '^.''^ 



' , ^Tid^'stxxdy used CAI jnajterial wiiich' taught well under program control 
>but tpolc'tbo long to reach criterion* JDwo versions of th^ lesson were coia- 
l^ared: « the original piograci. control version *and a revised^tudjent con- 
•^rol;.versibn* "., It^was Hypothesized that tiiaej savings could ie increased* 
•«a a function of ^studtsnt cpntrol of prac;tice* > / * 
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; ^ ' METHOD • ^ % 



V < Thfe subjects were 84 ;«trainees in the Basic Electricity/Electronics 
School, Mval Training Center, Diejgo^ The ' taslc.ifas practice on series, 
resonant Circuit analysis and was^ presented on an IBM 15Q0 .CAI system. 

Tlie expeariaental p r actice l egeonrwas - preceded - by a- l egson^ xai cjrr . ii . ft: — 
analysis theory* In the -theory lesson, the student learned to solve for ^ 
phase «rgle, impedance*,^ and total voltage -in polar form given reactance 
and. Resistance values. * In addition to recalling and applying the formulas 
for Lftpedance and total voljt^ge,"^ the student had ta be. skilled at using • 
trig Bibles and solving trig functions* ' • 
* * »\ ' 

V The experimental lesson consisted of practice in solving* for. phase . 
angle, impedance, and total voltage. All practice items used realistic , 
circuit values and were randomly generated from computer algorithms. 

• TableNl summarizes the"" differences between the. program control version 
lend th^ student control version. • - 

' ' ' ' ^* ' ; -n: ^ • 

* I;X' the program control version, quantity of t!>ractice was determined 
by an adsjptive branching algorithni- based on student performance. 

Thft ^algorithm ireqixired a student to practice to a criterion of two 
problems correct out of four f or^ each subset o£ problems! Each practice^ 
set consisted of two subsets of, four different types of .problems. Then 

. the, student was given a criterion item and branched on to the next objec- 

. tlve* • / ^ 

J - -.In the student control version, practice prior to a criterion item ^ 
''vas- optional. If Oie missedxthe^ criterion item, he wa§ forced tQ practice 
cine problem for each type of question ♦ ' ' 

' Both versions had an .9ptional review at the end. An asterisk was • 
disp^Layed beside thp t^e of problem in which a student needed more , 
practice • The ^rite^ion for cueliiga dffJicult atea was three or more 
, errors on that type Question. / ^ ^ . ^.^ • 

• ' RESULTS AND DISCUSSION^' - ;/ ' . 

' V ' . ^ ' ' ' ' . 

Stiidents In both the program control ^and student option groups . 
Had about 10 hours of prior experience with CAI. In addition, data for ^ 
the student option lesson were obtained from a study of long term CAI 
In which' the students had about' 42 hours of prior CAI experience. Results 
for: all three- groups are shown in Tables 2 and 3. 



Differences Between Program Contrql^ 
and Student Control Versions ^ 



Practice 



Program' Control ^ Studefiit Control-^ 



Required 



Optional 



Practice Criterion 



i out of 4 correct 
(max 8) 



1 problem for each type 
4) 



Error on 

Criterion Problems 



Continue to next 
practice set 



• Do practice if not 
takgn previoxji^ly . 



TABLE 2 " . 

Training Time Means, Standard Deviations and Coefficients.^ 
of Variation fjzr Program Control and Student Control ^ 
, of CAI Practice * - 



> 


: Program Coixtrol 

Short Term 

(N=10) . ^ 


3 — ^ 

Student Control 
» 

Short Term Long-Ttrm 
^ •(N-2^:) _ —m-m 










X (min) 


68.6* 


34.4 


. 38.8 


SD: 


-29.09 


13.73 


30.53 


C (percent)' 


42.4 


39.9 


78.8** 



0 s. 

*PC > ST, LT (p < .05) 
**LT > PC, ST (p < .05) 
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T^LE 3 

Posttest Score Means, Standard Deviations 
Coeff icieiats of Variation for Program Control ancL 
Student Control of CAI Practice , 



Program Control - Student Control 



Short Term' Short Tei^ Long, Term 







(N=10). 




(N=24)^ 


(N=50) . 


X (ttln) 
SD 

C ^percent) 


-i 


87' . > 
' 2i.76 
25.0* 




96.6 
7.99 
8.3 


95 

11.02 
-I3..6 



*PC > ST (p <*.01) 



The important coroparison for loctis of control is* between the short 
4:ern .conditions* Table 2 shows that student control produced a very, 
iarked time savings over program control* The time savings also occurred 
for the' long term students. This indicates there was no degradation 
in time sayings with extensive- prior JCAT^expjerience^ 

* Variability was greater in the long-term groj^ than either the short 
term student control or short term program control groups.,^ The coeffici- 
ent of .3rariatioh was' used as a measure of relative variability, and is 
the standard deviation divided by the mean. The larger variabijUty may^ 
be due to greater experience with the nise of student options since one '* 
prior module of in struction used it extensiv ely, ^ \^ - 

Jest scores for the criterion-referenced test are shown in Table 
3, The scores are higher in the student control group althbugh they are 
not significantly different. However, tljere is probably a c6^.1ing-.ef f ect 
oil the distribution because the scores approach lOO, For that reason " I 
a test comparing the#means is not very powerful, A Ijigher mean is cor- ; 
^related with reduced trariability and data in Table 3 indicates that this J 
is the case. Relative variability in scores is significantly smaller- ) 
for the short term student control group,* It appeajrs that stud^t control, 
of trad^ning produces' more uniform performance, , ^ . ' ^ 

In conclusion, when' the data is embedded in the context of Merrill's 
strategy matrix, the 'large time savings and increased test scores off e'l: 
research evidence to support the hypothesis that' a knowledgeable student 
can realistically estimate when he has mastered the practicef material. 
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